
USAARL Report No. 89-21 

A Survey of U.S. Army Aeromedical Equipment 

(Reprint) 

BY 

Glenn W. Mitchell 

James E. Adams 

Biomedical Applications Research Division 

September 1989 

Approved for public release; distribution unlimited. 

United States Army Aeromedical Research Laboratory 

Fort Rucker, Alabama 36362-5292 



Notice 

Qualified requesters 

Qualified requesters may obtain copies from the Defense Technical 
Information Center (DTIC), Cameron Station, Alexandria, Virginia 
22314. Orders will be expedited if placed through the librarian 
or other person designated to request documents from DTIC. 

Change of address 

organizations receiving reports from the U.S. Army Aeromedical 
Research Laboratory on automatic mailing lists should confirm 
correct address when corresponding about laboratory reports. 

Disposition 

Destroy this document when it is no longer needed. Do not return 
it to the originator. 

Disclaimer 

The views, opinions, and/or findings contained in this report are 
those of the author(s) and should not be construed as an official 
Department of the Army position, policy, or decision, unless so 
designated by other official documentation. Citation of trade 
names in this report does not constitute an official Department of 
the Army endorsement or approval of the use of such commercial 
items. 

Reviewed: 

w p* w 
GERALD P. KRUEGER, Phc!D., 
LTC, MS 
Director, Biomedical 

Research Division 
Application 

CCL, MS 
Chairman, Scientific 

Review Committee 
Commanding 



Unclassified I 
SECURITY CLASSIFICATION OF THIS PAGE 

REPORT DOCUMENTATION PAGE I Form Approved 
OM8 No. 0704-0188 

la. REPORT SECURITY CLASSIFICATION 

Unclassified 
2a. SECURITY CLASSIFICATION AUTHORITY 

2b. DECLASSIFICATION /DOWNGRADING SCH.EDULE 

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 

USAARL Report No. 89-21 

ea. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL 

U.S. Army Aeromedical Research (if applicable) 

Laboratory 
ec. ADDRESS (City, State, and ZIPCode) 

P.O. Box 577 
Fort Rucker, Alabama 36362-5292 

8a. NAME OF FUNDING /SPONSORING 
ORGANIZATION 

8c. ADDRESS (City, State, and ZIP Code) 

8b. OFFICE SYMBOL 
(If applicable) 

11. TITLE (include Security Clauification) 

(U) A survey of U.S. Army aeromedical equipment 

1 b. RESTRICTIVE MARKINGS 

3 DISTRIBUTION /AVAILABILITY OF REPORT 
Public release; distribution unlimited 

5. MONITORING ORGANIZATION REPORT NUMBER(S) 

7a. NAME OF MONITORING ORGANIZATION 

7b. ADDRESS (City, State, and ZIP Code) 

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER 

10. SOURCE OF FUNDING NUMBERS 

PROGRAM PROJECT TASK 
ELEMENT NO. NO. NO. 

WORK UNIT 
ACCESSION NO. 

12. PERSONAL AUTHOR(S) 

13a. TYPE OF REPORT 13b. TIME COVERED 

16. SUPPLEMENTARY NOTATION 

OrigFnally published in Aviation, Space, & Environmental Medicine Vol 60, No. 8, 807-810, 
1989 
17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number) 

FIELD GROUP SUB-GROUP Aeromedical evacuation, helicopter ambulance, MEDEVAC, 
06 12 medical equipment testing 

23 06 
19. ABSTRACT (Continue on reverse if necessary and identify by block number) 
Medical equipment is necessary to support patients requiring air transportation, but 
it may not be compatible with the aviation environment. Aircraft systems may cause 
errors in the functioning of medical equipment, or that equipment may interfere with 
the aircraft. Medical equipment has been tested, primarily for fixed wing aircraft, 
to military standards by the U.S. Air Force. This study reports 1986 and 1987 surveys , 

which documents the use of such equipment on U.S. Army medical evacuation aircraft 
and compares items in current use to the U.S. Air Force's test 'results. Of the 115 
different nonissue items reported in use, 32 have been formally evaluated, and 9 of 
those were judged unacceptable for use on aircraft. Only two items reported in the 
survey were tested inflight in helicopters. The remaining 83 items have not been 
tested. Helicopters have unique requirements, and the U.S. Army has begun a program 
to evaluate medical equipment for helicopter use. 

20. DISTRIBUTION /AVAILABILITY OF ABSTRACT 

q  UNClASSlFlEDlUNLlMlTED pfi SAME AS RPT. q  DTIC USERS 

21. ABSTRACT SECURITY CLASSIFICATION 

Unclassified 
22.~ NAME OF RESPONSIBLE INDIVIDUAL ____ _ _ .__ _ ~~~ 
chief. Scientific Information Center 

I22b. TELEPHONE f/n&de Area Code) 
1 (205) 255-6907 

22;~O~lC;~M~~L 
_ - 

)D Form 1473, JUN 86 Previous editions are obsolete. SECURITY CLASSIFICATION OF THIS PAGE 

Unclassified 



Reprint & Copyright 0 by 
Aerospace Medical Association, Washington, DC 

TECHNICAL NOTE 

.A Survey of U.S. Army 
Aeromedical Equipment Q- 

GLENN W. MITCHELL, M.D., and JAMES E. ADAMS, B.A. 

MITCHELL GW, ADAMS JE. A survey of U.S. Army neromedical 
equipment. Aviat. Space Environ. Med. 1989; 60:807-10. 

Medical equipment is necessary to support patients requiring 
air transportation, but it may not be compatible with the avia- 
tion environment. Aircraft systems may cause errors in the func- 
tioning of medical equipment, or that equipment may interfere 
with the aircraft. Medical equipment has been tested, primarily 
for fixed wing aircraft, to military standards by the U.S. Air 
Force. This study reports 1986 and 1987 surveys which document 
the use of such equipment on U.S. Army medical evacuation air- 
craft and compares items in current use to the the U.S. Air Force’s 
test results. Of the I 15 different nonissue items reported in use, 
32 have been formally evaluated, and 9 of those were judged 
unacceptable for use on aircraft. Only two items reported in the 
survey were tested inflight in helicopters. The remaining 83 
items have not been tested. Helicopters have unique require- 
ments, and the U.S. Army has begun a program to evaluate 
medical equipment for helicopter use. 

T he use of the helicopter as a platform for medical 
evacuation (MEDEVAC) was proven to be effec- 

tive during the Korean conflict with the use of the H-5 
and the H-13 “Angel of Mercy.” But it was not until the 
transportation of almost 900,000 sick and wounded dur- 
ing the Vietnam conflict (2) that the role of the helicop- 
ter in aeromedical evacuation caught the public’s atten- 
tion. In the Korean conflict, aeromedical evacuation 
missions carried no medical personnel and provided lit- 
tle in the way of definitive treatment. During the Viet- 
nam conflict, patient interventions by MEDEVAC 
crews consisted of more definitive emergency treat- 
ment, such as airway control and blood volume expan- 
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sion, using equipment sets carried by the medics. With 
the establishment of the Military Assistance to Safety 
and Traffic (MAST) program in the early 1970’s, MAST 
units, assisting civilian emergency medical services sys- 
tems, achieved additional advances in onboard patient 
care with the addition of life support equipment. 

Advanced life support equipment carried by MAST 
and other MEDEVAC units was acquired through in- 
teractions with supported medical treatment facilities 
and civilian emergency medical services. The addition 
of advanced life support equipment enhanced the qual- 
ity of medical care available to air ambulance patients, 
but little consideration was given to the potential haz- 
ards of using equipment that may not be compatible 
with the aircraft or the flight environment. 

Use of medical equipment on aircraft presents a 
unique problem. Items necessary to support a patient 
requiring air transportation may not be compatible with 
the aviation environment. Aircraft systems, such as 
those emitting electrical signals, may cause errors in the 
functioning of medical equipment and lead to improper 
diagnoses and treatments which endanger the patient. 
Onboard medical equipment can also interfere with the 
aircraft systems and compromise the safety of the entire 
crew. There are military standards for equipment to be 
used aboard aircraft, and medical equipment items have 
been tested by the U.S. Air Force (USAF) for military 
use (1,3-8). However, most of that testing has been 
directed toward fixed-wing aircraft. Helicopters have 
unique requirements, and much of the available medical 
equipment proposed for use in helicopters must be 
tested for that application. 

The U.S. Army Aeromedical Research Laboratory 
(USAARL) developed a program to provide technical 
test and evaluation of medical equipment for use on- 
board Army helicopters. The focus is on aeromedical 
evacuation mission medical equipment that is supple- 
mental to the essential medical equipment listed in 
Army Regulation 40-2 and supplemental to the medical 
equipment set (MES) authorized by the current Table of 
Organization and Equipment (TO&E). To obtain infor- 
mation on the types of supplemental medical equipment 
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MEDEVAC EQUIPMENT SURVEY-MITCHELL & ADAMS 

TABLE I. NUMBER OF MAST EQUIPMENT ITEMS BY USAFSAM ACCEPTABILITY AND 
HELICOPTER INFLIGHT TESTING (IFT) STATUS. 

Helicopter 
acceptability Acceptable 

Fixed-wing aircraft 

Not acceptable Not evaluated 

Yes w/ IFT 1 0 68 
Yes w/o IFT 10 0 0 
No w/ IFT 0 1 0 
No w/o IFT 8 5 0 
Missing data* 2 0 

TOTAL u 
0 
6 s 

* Helicopter suitability for two medical items is not determined due to missing test data. 

currently in use on helicopters, a survey form was de- 
veloped and distributed during 1986-87 to all Army air 
ambulance units. This study documents the use of such 
equipment on Army medical evacuation aircraft and 
compares items in current use to the USAF’s accept- 
ability and inflight testing status. 

METHODS 

An aeromedical equipment survey was developed 
listing 143 items of equipment then in use by civilian 
emergency medical services and included all medical 
equipment listed in the most recent USAF School of 
Aerospace Medicine’s technical report summarizing 
their equipment tests (5). The survey divided the med- 
ical equipment into sections by function, listing equip- 
ment brands and model numbers. Since the equipment 
listed in the survey was not considered exhaustive, re- 
spondents were requested to list any additional equip- 
ment items used in support of the MEDEVAC mission. 
Respondents were assured that individual military units 
would not be identifiable in reports generated from the 
survey. Equipment manufacturers and mode1 numbers 
will not be identified in this report. 

Two cycles of surveys were distributed. The first sur- 
vey was distributed to MAST units in 1986. After the 
initial response revealed extensive use of supplemental 
equipment, the remaining Army air ambulance units 
conducting MEDEVAC missions were polled. The sec- 
ond survey was distributed in 1987 to all Army active, 
Reserve, and National Guard MEDEVAC units, with 
the exception of units performing the MAST mission. 
Identical forms were used for both surveys. 

Equipment responses were separated into three cat- 
egories based on aeromedical suitability findings listed 
in USAFSAM TR-86-10. The medical equipment cate- 
gories were: 1) medical equipment acceptable for USAF 
aeromedical use; 2) medical equipment not acceptable 

for USAF aeromedical use; and 3) medical equipment 
that has not been evaluated for aeromedical suitability. 

Based on a review of USAFSAM-TR-86-10 (5) and its 
historical database conducted during 1988 by the Aero- 
space Medical Division, Brooks Air Force Base, TX, 
responses were subdivided into the following catego- 
ries: A) suitable for helicopters with documented in- 
flight testing; B) suitable for helicopters without docu- 
mented inflight testing; C) not suitable for helicopters 
with documented inflight testing; and D) not suitable for 
helicopters without documented inflight testing. 

RESULTS 

In response to the 1986 MAST aeromedical equip- 
ment survey, 12 MAST units (100% of active MAST 
units) reported 95 items of medical equipment used to 
supplement the MES. The responses were compared to 
the medical equipment listed by Land and Warfel (5) 
and to the inflight test data supplied by USAFSAM. 
Their equipment acceptability and helicopter inflight 
testing performed are shown in Table I. 

In response to the 1987 survey, 29 additional 
MEDEVAC units (67% of all remaining active, 71% of 
all reserve, and 62% of all National Guard) reported 67 
items of medical equipment used to supplement the 
MES. The responses were compared to the medical 
equipment listed by Land and Warfel (5) and to the 
helicopter inflight test data supplied by USAFSAM in 
the same manner as for MAST units. Their equipment 
acceptability and inflight testing performed are shown in 
Table II. 

Responses from the 1986 MAST survey and the 1987 
MEDEVAC survey subsequently were combined and 
those results are displayed in Table III. The USAF has 
not routinely conducted inflight testing of aeromedical 
equipment on helicopters. In fact, of the 32 different 
survey items of medical equipment previously evalu- 

TABLE II. NUMBER OF MEDEVAC EQUIPMENT ITEMS BY USAFSAM ACCEPTABILITY 
AND HELICOPTER INFLIGHT TESTING (IFT) STATUS. 

Helicopter 
Fixed-wing aircraft 

acceptability 

Yes w/ IFT 
Yes w/o IFT 
No w/ IFT 
No w/o IFT 

TOTAL 

Acceptable 

0 
9 
0 

Not acceptable 

0 
0 
0 

Not evaluated 

47 
0 
n 
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MEDEVAC EQUIPMENT SURVEY-MITCHELL & ADAMS 

TABLE III. NUMBER OF COMBINED MEDICAL ITEMS BY USAFSAM ACCEPTABILITY 
AND HELICOPTER INFLIGHT TESTING (IFT) STATUS. 

Helicopter 
acceptability Acceptable 

Fixed-wing aircraft 

Not acceptable Not evaluated 

Yes w/ IFT 1 0 83 
Yes w/o IFT 10 0 0 
No wl IFT 0 1 0 
No w/o IFT 10 8 0 
Missing data* 2 0 

TOTAL 23 
!? 
9 85 

* Helicopter suitability for two medical items is not determined due to missing test data. 

ated by the USAF, only 2 items had helicopter inflight 
Tr . testing. Unless the USAF has a request to test medical 

equipment from its Aerospace Rescue and Recovery 
Service (ARRS) or the U.S. Army Medical Department 
Board through a Letter of Agreement, aeromedical 
equipment technical feasiblity testing is fixed-wing air- 
craft oriented only. 

Medical items were then regrouped by equipment 
function type and acceptability. The results for accept- 
able and unacceptable or not tested equipment are 
shown in Tables IV and V, respectively, by equipment 
category. The miscellaneous equipment category in- 
cludes many passive devices, such as special purpose 
stretchers and immoblizers, that are unlikely to inter- 
fere with other equipment and require only environmen- 
tal testing. Most of these items also do not require for- 
mal safety of flight releases unless they are attached to 
the airframe. 

Comments by the respondents on both survey cycles 
were recorded. Army air ambulance units reported us- 
ing equipment, some evaluated and approved for aero- 
medical evacuation use, which “would not stay in 
calibration,” which was “unreliable,” “inaccurate,” 
gave “irregular . . . readings,” and was interfered with 
by helicopter vibrations which “caused too erratic 
readings, ” or “created erroneous results.” 

DISCUSSION 

Army air ambulance units have acquired medical 
equipment through hospitals and commercial purchase 
to supplement medical equipment authorized by the 

1 TO&E. The acquisition of supplemental medical equip- 
ment was an effort by some Army air ambulance units 

I 
i 

TABLE IV. NUMBER OF MEDICAL EQUIPMENT ITEMS 
DETERMINED ACCEPTABLE FOR FIXED-WING AIRCRAFT 

AND/OR HELICOPTER USE (USAFSAM) BY CATEGORY. 

Equipment Fixed- 
. category wing Helicopter 

Cardiac defibrillator/ 
monitor/recorders 5 4 

Infusion pumps 2 1 
Electronic blood 

pressure monitors 2 1 
Respirators/ventilators/ 

resuscitators 8 1 
Suction equipment 3 2 
Transport incubators r _I 

TOTAL 21 10 

to upgrade the quality of life support provided to the 
community through the Military Assistance to Safety 
and Traffic Program. Other medical equipment not 
owned by air ambulance units routinely accompanies 
patients during interhospital transfers or from onscene 
pickup points to a treatment facility. 

In most cases, the supplementary equipment used has 
not been evaluated sufficiently to have formal safety 
approval. Several adverse situations are possible: 1) the 
equipment may not be safe to operate in an aviation 
environment; 2) the equipment may interfere with air- 
craft systems; 3) the equipment may give false indica- 
tions of a patient’s condition due to aircraft system in- 
terference; and 4) the equipment may not be installed on 
the aircraft safely enough to prevent further injury to 
the patient during adverse flight conditions. 

In the past, clearance to use medical items onboard 
Army air ambulances has been based on a U.S. Army 
Health Services Command policy that recommended 
use of USAF approved medical items. The USAF tech- 
nical report identifies acceptable or not acceptable sta- 
tus for each item of equipment for all aircraft. An infor- 
mal review by USAFSAM personnel in 1988 revealed 
that not all of the medical items listed as acceptable are 
necessarily suitable for helicopters either by military 
standards or flight tests. In addition, no known safety- 
of-flight releases have been obtained through the U.S. 
Army Aviation Systems Command for any of the listed 
equipment. 

TABLE V. NUMBER OF MEDICAL EQUIPMENT ITEMS 
DETERMINED NOT ACCEPTABLE OR NOT EVALUATED 

FOR AIRCRAFT USE (USAFSAM) BY CATEGORY. 

Equipment 
category 

Cardiac/detibriIlator/ 
monitor/recorders 

Infusion pumps 
Electronic blood 

pressure monitors 
Respirators/ventilators/ 

resuscitators 
Suction equipment 
Transport incubators 
Oxygen equipment/ 

humidifiers 
Miscellaneous* 

TOTAL 

Not Not 
acceptable evaluated 

2 0 
3 2 

0 5 

1 3 
1 9 
1 2 

1 21 
0 
3 

41 
83 

* Miscellaneous includes medical items such as extrication devices, 
traction devices, litters, etc. 
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The new U.S. Army program will provide technical 
feasibility testing, including inflight tests, for ail medical 
equipment to be used aboard Army aircraft. The volume 
of equipment to be tested will be compounded by the 
rapid development of new medical technology for use 
during patient transports. For example, advanced car- 
diac equipment, such as intraaortic balloon pumps, was 
not used by any of the units in 1986-87, but is now being 
used during air ambulance transfers. The situation in 
civilian emergency air ambulance operations is not 
known, although it is presumed to be similar. 

The results of this survey support the need for eval- 
uation of both fixed and rotary wing suitability for all 
medical equipment to be used aboard aircraft, both mil- 
itary and civilian. Items routinely transferred between 
aircraft types will, of course, require both types of test- 
ing. Liaison between the Army and Air Force programs 
has already been established. 

CONCLUSION 

The results of two complementary surveys of U.S. 
Army air ambulance units show that some units have 
been using medical equipment that may not be suitable 
for use onboard helicopters. The U.S. Air Force School 
of Aerospace Medicine conducts a test and evaluation 
program for USAF aeromedical equipment, but the pro- 
gram emphasis is understandably fixed-wing oriented 
due to USAF mission requirements. Although Army 
aeromedical equipment should be compatible with 

USAF aircraft for patient transfers, this equipment 
should also be tested to rotary wing aircraft standards, 
including inflight testing on appropriate helicopters. A 
new U.S. Army program has been designed to meet this 
need. The need for such testing has implications for 
civilian helicopter aeromedical services as well. 
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